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RESEARCH NOTES
Davis, R. H. A note on orginose-less  mutonh. At the Asilomar  conference, I reported the isolation  of orginase-less mu-
tants, representing the ogo locus (see Nevrospom  Newsl.  13, p. 13  ). Two
unexpected characteris=  of these mutants  were noted. The  first was that
an ago strain grown  on minimal medium hqd o very low orginine pool. Later work showed that  this was the effect of on other-
wiseundetectable,  independent mutation affecting  the conversion of citrulline to orginine. Minimal-grmvn  stroinr  carrying ago
without this modifier hove, in fact,  on orginine pool equal to that of wild type. The second chorocteristic  was that  orginineF
hibits  ago mutoots.  At the time, this was attributed  to the “stress” of the enormous intemol  orginine pool (obwt  0.3 M) result-
ing whyorginine  was odded  to ogo mycelium growing in nitrate minimal  medium.-
Later  work shows that  orginine-inhibition results from feedback inhibition of ornithine synthesis, with o consequent stowo-
tion  for the polyomines derived from ornithine. Wild type does not suffer this deficiency, because the orginose  reaction is on
olternote  source of ornithine. (In Neurospora,  the likely source of polyomines is putrescine, via  ornithine decorboxylase.)
Therefore, if orginine is used in medium for the growfh  of strains  carrying  9, 0.5 to 1 .O mM putrescim  must be added to
the medium. The putrescine requirement con be met with similar  concentrations of ornithine, and,  in some comlltionr  of cit-
rulline. Experiments with multiply mutont  strains  suggeit  that  the slew  growth of ago  strains  in Vogel’s minimal  medium rupple-
mented only with orginine reflects slew  wnithine formotion by reverrol  of the arg%e  biosynthetic sequence.
The ago  locus lies on linkage group VIIR, 3 to 6 units distal  to thr-I. Further  information from our Ioborotory  on orginose-
less muto=  will soan be submitted for publication  elsewhere. Indc;;dent  isolation  and chorocterizotion  of ago mutonts  hove
been reported by D. H. Morgan  (1969  Neurospor.  Newsl. 14:5). - - - Department of Botony,  University michigon, Ann
Arbor, Michigan 48104.
Cotchesidc,  D .  E .  A .  A  new corotenoid
mutant of Neurosporo.
A mutant, MN58p,  found omongrt  the swvivon  of UV-irrodioted conidio,
is pigmented somewhat like ad-3  strains grcwn  on limiting adenine. Ihe
‘purple’ pigmentation of MNxis  due to o lock of neurosporoxonthine  and
at lemt  two yellow carotenoids  which ore, os  yet, unidentified. The new
mutant is epistatic to ~10-1  (Y3C539y).
Gases  of MN58p  to markers on linkage grcqs  II (pe ), 111  (try-l ), IV (@,  try-Z) and VII (nit-3 ), foiled to detect
linkage  (Table  1 ). However, MN58p  proved to be closxy linkebi;;nic-I,  our,  ol-F.nd  oIY  on link.gegroup IR.  Failure to-
detect o single recombinant amongst  5,742 progeny of o cross of oI-2~l0-&ggests  thoaN5gp  may be on allele  of al-2.
A forced heterocoryon  (A, MN5gp;  me-5 (86304) ) + (A, 01-2  (15300); cot-l (ClO2); om  (47305). hist-1 (K83)  ) was
found to be phenotypicolly MN58p.  olths  the purple pigmeaon  is less inhnre than  in G  MN58p  pa ond not wild
type .  A  heterocoryon  (A,  MN58p;  lyr-5  (DSS-Ss),  lo- l  (Y30539y); nit-3 (Y31881)  ) + (fr(BllO), A, our (34508) ), phc-
notypicolly  ffond  able to grow on minimal medium, -k-os  o normal  dirtrib=  of pigment, u&kc  the our p&nt,  which has
pigmented &idio but locks colored polyenes  in the mycelium, and is wild type in color. MN5&  co~lements  our (34508)-
but not ol-2  (15300).-
The ability of MN58p  to complement various  mutonh  deficient in corotenoids  has also  been investigated  by examining  the
color phenotype of the escope  growth of the initially slow-growing progeny, containing  a duplication,  of crosses between nor-
mol  sequence and o tronslocotion  l(IR:VL) AR190 (Table 2). Wild type pigmentation was observed amongst  the progeny of
crosses of MN58p  with ” (AL54)  and z (34508).  but not  with =I (01’). $ (K96) or o&( 15300).
As MN58p  complements and recombines with our (34508) and olY  (ALY), it is probable that MN58p  is in o gene repomte
from there two mutations. However, os  no compl~ntofion  is obrzed  with al-2 (15300).  al (ols) and ol (K96),  it would
seem thot MN58p  is ollelic to these mutations, although  it has o phenotype dmt from e& of%ese  &&no  nwtonts,  which
foil to prcduce colored polyenes. This suggests that the al-2 gene product is concerned in two steps in carotenoid  biaynthe-
sis;  the conversion of colorless polyenes  and a Ioter  step concerned  in the conversion of colored polyenes. The MN58p  mu-
tation would affect  only the totter  function, whilst 01-2  (15300) affects  both. However,  this intcrpretotion  should be consid-
ered in coniunction  with Huong’s  findings (1964  &xcs  49:453)  that complementotion  may not be observed between albino
mutants  which, on the basis  of recombination  frequency, could be considered to be in different cistrons. Although some cases
of complemenbtion  failure  con be considered as due to unfovoroble  w&or  ratios  in forced heterocaryons,  the phenomenon is
not inconsistent with the hypothesis that oil  of the mutations  affecting  polyene  biosynthesis and locoted in this region of link-
age  group IR result in on olterotion  in the structure of one functionally integrated unit possessing heterocotolytic  sites, onol-
ogws  to the products of the orom  gene cluster (Giles, Case, Partridge and Ahmed 1967 Proc.  Notl.  Acod.  Sci. U. 5. 58:
1453) and the hist-3  region ofeurosporo  (Minson  and Creaser 1969 Biochem.  J. 114:49;  Cotcheside,  D. G. 1965 Biochem.
Biophys. Res.  Go.  l&&g;  Ahmed, Core and Giles  1964 Brookhaven  Symp. Biol. 17:5S).  The proprties  of the new
mutant,  MN58p,  ore  consistent with this and similar  suggestions which hove been mode by Huong  (op. cit. ) and by Subden
and Threlkeld  (1968 Con.  J .  Genet.  Cytol.  IO:351  ).
- -
Table  1. Two-point linkage  dota for MNSap.
Cross No. Locus Al le le Linkage P r o g e n y Mxzp  Dis+.nce
Group parental recombiwnt  upper limits
a98 E L II R 45 17a -
1046 DS6-a5  VI L 134 124
1046
1110
g ;“,“I  ;;; 1; 1: i
1110 cot-l  C l 0 2 IV R 66 5 9
1116 nit-5  y31aa1 V I I  L 5 9 67
1106 nit-l 3416 I R II9 6 9 . 2
1105 m 153M) I R 5x+ 0a 0.1
2242 r 3508 I R 208 I a.= 4 . 5
2348 G 34508 I R 35 1a.d e
3771 f ZiY ALS4 I R 4 9 1a.d e
albino, 2812  purple. Asc~spares wet=  g=rmin.+ed  and grown  3 days at 25OC
in the dwk on sorbrn=:glucor=:fruc+ose  (I:  0.025 : 0.025 %) medium and then
transferred  to 4’C  under fluorescent lighting for up to I4  days (Huang op. cit.)
Progeny of 011 other crosses  were scored, following total isolation, in ny-
l/T’  tubes incubated  at 25’C for 5 days in the dark and subsequently for 3-7
dclys at ca.  23°C in diffused daylight: c - not  pseudowild:  d - not tested for
pseudowm:  e - contains translccation  T(IR:VL)  AR190. Scores of non-dupli-
cated progeny only: f - D.D. Perkins data  and cross  number: g - 95% confi-
dence level.
Table 2. Complementation  between carotenoid
mutants in the escape  growth of duplications
from cmsses  contrrining T(IR:VL)  AR190.
Allele crossed Presumptive Number showing
to MN58p duplirztions  w i l d  type color
ekmineff in escape  growth
al y (ALS4) 26 19’”-
g(al*, 17 0
O’(K96) 20 0
a~-2  (15300)  28 0-
our  (34508) 4 0 22-
* The escape  grwth  moy have either +ype  af
parental pigmentrztion and is frequently sectored
with both. Conidiol  re-isolates  normolly include
both pmental  phenotypes, but the nuclear r.tio
appews to be unstable and may fowr  either po-
rental +Ype.
l * Data  of D. D. Perkins.
I should like to thank D. D. PerkIns  for suggesting theuse  of ARl90, for breeding MN5ap  into this translocation  and for making
his unpublished obserwtions  wailable  to me. - - - Research  School of Biologic.1 Sciences, Australian  Nation01  University, Box
475 GPO, Conberm,  A.C. T., Australia.
Dmbikwska,  A.  K.  and  A.  Kwszewsko. Thermi-  I,  also called poky, and [mi-41  mutants we  known as respiratory
It  I” mlrocnonarla  0, cytopl~smicmutanh  which differ from thewild  +ype  in their content  of cyto-chromes. Both  of these mutanh,  when analyzed recently in this laboratory,
respiratory cytopldsmic  mutants of N. crrnscl.- - also show greclt  differences in ubiquinone content, 0s compared with the wild
+YP=’
We examined, in wr  experiments, the following strains: wild +ype  74-OR23-IA  (FGSC#987), [:mi-4]  A (FGSC#1583), cmd
[mi-I]  nio-2 A (FGSC#l576). Test +ubes  containing IO ml of Vcgel’s  minim.1  medium supplemented with 1% sucrose  and 1.5 %
agarwereinoculnted  and cultured at a°C for 5 days. Conidia  from cm= test tube w=r=  hmvestcd  in IO  ml of water  and trans-
ferred to 2-liter Erlenmeyer  flasks containing I liter of Vogel’s minimal medium supplemented with 1% sucrose  and incubated in
a shaker O+  34°C for 46 hours.
For the isolation of mitochondria,  mycelia  were collected on  a double layer of cheesecloth, washed with distilled water  clnd
suspended in the medium of Munkres et 01. ( 1966 Neurospora  Newsl.  9: 14), 5 m D medium per I g of moist weight of mycel-I f
ium. The suspension was  grwnd  with-Gdered  gloss  in a cold mortm for a minutes and squeezed OU+  through a double layer  of
cheese cloth. The filtrate was  centrifuged O+  1,OM)  x g for IO minutes. The  pellet was discarded and the supern&an+  was fur-
ther centrifuged Q+  20,M)O  x g for 30 minutes. The  crude mitochondrkd  fraction obtained  was  washed once with the isolation
medium, centrifuged once mar=  O+  the same force and purified by the double-shelf technique wxording  to Munkres  et 01. (lot.
cit. ). Mitochondria  were collected from the interphase, washed hvice with 0.25 M wcr~se,  0.05 M tris-HCI,  O.Om?8  EDT
y 7.4 and suspended in the same medium to contain about 25 mg af protein per I ml.
Mitochondrial  protein was  determined by the biurct  method according to Szwkausko  and Klingenberg  (1963 aiochem. Z.
338:674). Lbiquinone  was  determined essen+i.lly  wcording  to the procedure of Pwnphrey  and Redfearn (1960 aiochem.  J.
76:61  ), with the modificatizx  described previously by Drabikwsko  and SzarkowsL  (I965  Acta  aiochim. P&n.  12:387).
We have found that the +wo cytoplasmic  mutants analysed  contain  5-6 pmoles  of ubiquinone per I g af protein, which is
.Imti+  3 times that found in the wild h/p=  of N. C~LIIID  (ca. 1 .a pmoles/g  protein). It was  established  also that ubiquinone
takes pwt  in the oxidoreductive  processes. G r=oG  more  extensive study of the ubiquinone function will be published
elsewhere. - - - Institute of Biochemistry and Biophysics, Polish Academy  of Sciences, Wwszwa  12, Rokowiecko  36. Poland.
